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1 
The present invention relates fo methods of 
and apparatus îor making a new type of wood 
product, having many improved structural and 
functional characteristics. The product made 
by the new methods and apparatus is the sub- 
ject of a separate application, filed concurrently 
herewith. Broadly, if comprises a wood slab or 
sheet, such as wood plies adhesively secured te- 
gerber, preferably by a waterproof or water-re- 
sistant adhesive, and a layer on one or both ]0 
îaces of an aggregate of synthetic resin or equiv- 
alenç binder and wood particles, such as sawdust, 
sanderdust or the like, mixed in suitable propor- 
tions, depending upon the characteristics desired 
in the finished product, and consolidated with 
çhe wood plies under hea and pressure. 
The primary object oî the invention of the 
present application is to provide simple, effective 
and improved methods of and apparatus for 
producing such a product, economically and at 20 
high production rates. 
A îurther object of the invention is to provide 
a novel and improved sequence of steps in as- 
sembling the plywood panels or the comportent 
parts thereof, with layers of the aggregate, for 25 
subsequent consolidation in a hot press. To this 
end, the invention provides irnproved means for 
and methods of distributing a layer of uniform 
thickness of a mixture of synthetic resin and 
wood particles in relatively dry, loose, non-com- 30 
pacted condition, for union with plywood panels 
or non-consolidated veneer plies. 
A further object of the invention is fo provide 
a method of making plywood panels which rnakes 
if possible te eliminate certain costly and 35 
troublesome practices, currently îound fo be 
necessary in the commercial plywood art. 
cause of the dflïiculties at the present rime of 
securing large veneer face plies of unblemished 
wood, free from knot holes, rosin pockets, checks 40 
and the like, face plies are necessarily patched 
te eliminate the defects and edge-glued, te build 
up the required ply width, belote being assem- 
bled with core plies fo produce plywood panels. 
The patching operation .in a large plywood mill 
is an expensive and time-consuming operation, 
requiring the full-time services of numerous em- 
ployees. The patches themselves must be cut 
from the best veneer available, and the operation- 
of cutting out the defects in the face plies is la- 
borious and requires the services of several men 
on each shift in an average size plant. Other 
employees devote their entire rime te inserting 
the patches in the cut-out portions and in setting 
the adhesive which holds the patches in place. 
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Another object of the invention is to eliminate, 
in the manufacture of plywood, the necessity of 
patching the face plies and of edge gluing a 
plurality of strips or sheets fo make face plies, 
prior te the assembly thereof with cote plies. 
A furher important object of the invention is 
te increase very materially the square footage of 
plywood of improved or standard grade aad 
thickness which may be produced from a given 
supply of logs. 
Another object of the invention is fo provide a 
method of utilizing the tremendous waste of 
wood which currently is produced in all plywood 
mills, and te employ this waste material te in- 
crease the production from a given supply of 
logs. 
A further object of the invention is te elimi- 
nate the sanding operation and ifs waste of 
wood, currently universally encountered in ply- 
wood mills. 
In accordance with the present invention, 
veneer plies of less thickness than standard may 
be peeled from the log, thereby correspondingly 
increasing the production of veneer from the log. 
The plies may be assembled te produce a ply- 
wood panel of less thickness, prior fo sanding 
than a corresponding grade of standard plywood 
panel, after sanding. A layer of an aggregate of 
synthetic resin and wood particles may be added 
te the non-sanded panel, te bring it up to stand- 
ard thickness when subjected fo heat and pres- 
sure in the hot press. If is conventional prac- 
tice in the plywood industry te make panels of 
extra thickness, so that a substantial amount, 
such as ï% or  of an inch may be removed from 
one or both faces, during the finish sanding 
operation. Of course, the wood removed by the 
sander is wasted. In accordance with the pres- 
ent invention, this waste is eliminated, because 
sanding is rendered unnecessary, and the pro- 
duction from the log is further increased by 
initially making the veneer plies and the plywood 
panel undersize instead of oversize. As stated 
above the product is brought up fo standard 
thickness by adding a layer of the aggregate o 
one or both faces oî the panel, under heat and 
pressure. 
A further object of the invention is te provide 
a method of producing a coated plywood panel 
which will hot warp when removed îrom the hot 
press or when subsequently subJected fo changes 
in moisture content. The aggregate applied as 
a surface layer or covering sers up no stresses in 
the wood when removed from the press and ap- 
parently expands and contracts with the wood,. 
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upon changes in moisture content, since pane]s 
covered on one surface on]y show no tendency 
fo warp, as is the case with pane]s coated on one 
surface only with resin impregnated paper. 
Attempts have been ruade in the past to over- 
corne the defects resu]ting from the poorer and 
poorer qua]ity veneer plies aval]able on the mar- 
ket, by coating the plywood pane]s with resin im- 
pregnatëd pàper, but the practice has ]een very 
expensive and quite unsatisfactory. The pane]s 
warp bad]y when the paper is applied fo one 
surface on]y, with the result that manufacturers 
have resorted to the unnecessary and expensive 
practice of coating both surfaces of the pane]s 
with paper, even though on]y one surface is 
exposed. Moreover, the paper does not fi]l or 
make contact with the low spots on the veneer 
face plies and on]y adheres fo the high spots, 
un]ess extremely high pressures are nsed When 
securin the paper fo the pane]. In such case, 
aftêr the high pressm'e is rë]ieved, the grain 
swel]s and leaves raised areas Which are c]early 
visible through the paper and which detract rom 
the appearance of the prodùct. AIl of these dis- 
advantagës are àvoided by thë method of the 
present invention, and the defects are absent 
in the rèsu]tiii póduct. 
Moreovër,  have discoverel an improved meth- 
ód Of aSserflbling p]ywood pane]s, for the rècep- 
tion of paper or other coatings or coveririgs, fo 
ê]iminate the above mentioned gain swe]ling 
phen0menofl. Itis the univërgl practice in the 
p]%Vóod industry to asSem]le ttie facé plies with 
ttië "froflt" face of the veneer ëXposed and With 
the "bak" face insidé, in cbntact With the g]Ue- 
coated core plies. The "front" face of a veneer 
sheet is the fàce Which, prior to pee]ing the vèneer 
from ttie log, wa nearer trWbaïE, and the "back" 
face is the gurface whih Was fórmerly nearë 
the heart. When veneer is pee]ed from the 
if is, of course, straightened out with the resu]t 
thàt the wood fiberg on thë convex butsidë Or 
front face are compressel and compkcted, nd 
the fiber on the concave, insidè or back fàce 
are substafltia]]y pu]]ed apart, so that a great 
pluality of minute cracks or fissures are formed 
on the bck surface between groups or bunlles 
of fibers. Because of the comPacted structiire 
on the front face, the grain tends to swe]l Out- 
ward]y on that face, upon an increase in.moisture 
content or upn the re]ease of high bonding 
pressure. On the other face, however, the grain 
may expand latera]ly and fi]l up the mrfute 
fissures» with the resu]t that the grain on this 
face does hot rise appreciab]y. 
I have discovered that an improved plvo0d 
panel for the reception Of coating rnaterial 
era]ly, lnc]uding paper, paint and the aggregate 
of the present invention, may be produce by 
assemb]lng the face plies with the back face out 
and the front face in. The minute fissures hot 
only provide spacès for the expansion of the 
Wood, thëreby preventing grain raising, tút pro- 
vide interstices for the reception of paint, 
hesives or the like, thereby producing an fm!roed 
and firmer bond between the coating materil and 
the wood p]y. As far as I am aware, this is á 
nove] procedure in the p]ywood art and reculfS in 
unknoWn and unforseeab]b advantage. 
The m'ethod of the prèseiit invèrition and the 
resu]ting coáted p]yw)od pr0diict are extremeiy 
flexible, as far as the characterigtics oI the:prod- 
uct are concerred. That is to sày, by Varying 
the composition o th gregate and by arying 
the hBat and pressure ïp!liC dur.ing the coin- 
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pacting of the aggregate and ifs bonding fo the 
pane], the characteristics of the coating, as fo 
porosity, density, moisture and water-proofness 
and acoustica] properties lay be varied wide]y. 
5 For instance, the proportions of sawdust fo syn- 
thetic resin may be varied from 50 fo 1, or there- 
about, fo 1 fo I, depending upon the charac- 
teristics desired in the finished product. Pref- 
erab]y the materia] is conso]idated under high 
10 pressure, just below the crushing ]irait of the 
wood, but ]ower bonding pressures may be em- 
p]oyed in certain cases, if a ]ess dense ]ayer 
desired. 
In one method according fo the present inven- 
13 tion, a p]ura]ity of meta] plates with their ends 
contiguous, but spaced s]ight]y apart, are con- 
veyed in a line be]ow a distributing station, where 
a ]ayer of ag2"regate is app]ied to their upPer 
surfaces, as previous]y described. çmmediately 
0 thereafter, a p]ura]ity of face plies are laid upon 
the layer of aggregate, with their margins sub- 
stantial]y registerin with the margins of the 
metal p]aes and with their ends contiguous. 
These face plies need not necessai]y be of the 
2 fu]] width of the metal plates, but may consist of 
a plurality of strips with the grain running .]ongi- 
tudinally of the line and with their side edges 
in abutment, thereby avoiding the necessity of 
edge-g]uing or edge-taping, mentioned above. 
3O Af the ext station in the line, cross-banding 
stock (cote plies) having their uppr and ]oWer 
surfaces g]ue-coated may be laid upon the face 
plies with the grain runnin transversely of the 
line and vith théir side edges in abutment, the 
 core plies being sbstantially equal in ]ength 
the width of the face plies and the meta] shéets, 
and being arranged to overlap, by ä substäntia] 
amount, the ends of the cote plies and sparming 
the spacs théebetween. 
40 Ai the next station in the line» the cote plies 
may be c]ipped on lines between he ends of the 
face plies and the ends of the rneta] plates, or 
this clippïng operation may be performed after 
the next series of face plies are apptied. These 
plies are laid upon the ùpper surfaces of the core 
45 plies, With the rain running longitudina]]y of 
the line and with their margins in substantia] 
registry with the margins of the first series of 
facë pllèS and the meta] platês The uppCmÙst 
50 face plies may be btge-g]ued Or taped, so as fo be 
equal in width to the finished pareil, or they may 
be made up of a p]urality Of stips laid upon the 
core plies in edge abutting relation, The latter 
pr)cedure is ntirely fasib]e, if a second ]ayer of 
55 aggregatè is app]ied fo thé UPPer surfaces Of the 
face plies, but, 0herwise, a fifl]-width pif is pre- 
ferred. As suEgested ab0Vê, if is irnmateria] 
whether the core plies are severed alóng the lines 
of Substantia] end abutment of the first seris 
60 of face plies and meta] plates, before or kfter 
the upper series .of face plies are laid on. 
The asmb]ïes so pr0duced are ]oaded into thL hot prs aïd subjected to heat and pïessure, o 
conso]idate the sveral veneer plies into a 
65 wo0d panel and fo bond the coverlng of aggregate 
to one r b0th Surfaces thereof, as the case may 
be. 
In the accornpanying drawings a number of 
production lines are i]lustrated diagrammatical]y, 
0 f indicate the type of appàratus which maF b 
ued in accordance with the present invention, 
fo carry out the variòus methods. These draw- 
ings àre quite diagrammatic in character and are 
not inènded f illustrate all of the details -of con- 
5 sruction of the varîous elements which may be 
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employed, or o limit the scope of the invention 
to the details shown, 
Figure 1 is a plan view of one combination of 
instrumentalities. 
Figure . is a side elevation thereof. 
Figure 2a is a transverse section of an aggre- 
gare mixer. 
 Figure 3 is a transverse section taken substan- 
tially on line 3--S of Figure 2. 
Figure 4 is a cross-sectional view of the ele- 
ments shown in Figure 3, showing the smoothing 
and distributing apparatus. 
Figure 5 is a diagrammatic longitudinal sec- 
tional view of a modified apparatus and method. 
Figure 6 is a similar view of still another modi- 
fication. 
Figure 7 is an eniarged fragmentary sectional 
view of one form of product, and 
Figures 8-13, are diagrammatic representations 
of three preferred assembling methods. 
As shown in Figures 1 and 2 a mixer I {} having 
a relatively tight cover   and mixing blades or 
arms 2, mounted for rotation on a central shaft 
I Sis positioned at the rear end of the line. The 
mixer may be driven by a chain 4, connected to 
a sprocket 15, fast on the shaft 3, and trained 
about a sprocket S associated with a speed re- 
ducer 7, driven by an electric motor 8. A con- 
duit 28 communicates with the interior of the 
mixer atone of its ends and is connected to a 
source of vacuum, such as a centrifugal suction 
îan or the like at its other end, so as to subject 
the material in the mixer to a partial vacuum, 
in order to reduce the moisture content thereof 
to the desired degree. Heating means, such as 
steam pipes, electric resistance elements or the 
like may be associated with the mixer, to assist 
in the removal of moisture from the wood par- 
ticles deposited therein. 
A hopper 22 is arranged to receive the mixed 
materials from the mixer, for instance, by opening 
the cover   and shifting the angular position of 
the peripheral opening of the mixer 8 so as to 
register with the upper end of the hopper. As 
the arms  2 rotate, the material will be discharged 
into the hopper 22. Of course, the mixer need 
not be dh'ectly associated with the hopper, as it 
is often advisable to keep on hand large supplies 
of aggregate in storage bins or the like, from 
which the aggregate may be transferred to the 
hopper by manual means or by conventional 
conveyors. 
At its lower end, the hopper  communicates 
with the upper end of a chute S, arranged ai 
such an angle that the material will more there- 
tlu'ough under the influence of gravity, toward the 
open lower end 24 thereof. 
Below the chute 3, there is positioned an elon- 
gated table 5, having aroll S at ifs rear end 
and another roll 7 journalled at ifs forward, 
discharge end. A conveyor 2S, which may con- 
veniently consist of four or more parallel belts, is 
trained about the rolls S, 7 and about an idler 
roll below the table. In the preferred embodi- 
ment, the conveyor is driven by a sprocket 
fast on the shaft which carries the roll ?, and 
about which is trained a chain 38, driven by a 
sprocket 
driven by a motor SS. 
The table 5 may be provided with a foraminous 
section $5, or with transversely extending slots 
or openings so that any excess material, not 
ceived by plates or panels, as hereinafter de- 
scribed, may fall by gravity from the table and be 
collected for re-use. Otherwise the aggregate 
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might accumulate on the table or be pushed to 
the discharge end thereof, 
Adjacent the head of the conveyor is a platfÖrm 
or table $6 adapted to support a stack ST of metal 
5 plates or plywood panels SS, according to the 
procedure being followed. 
. The plates or panels are laid upon the conveyor 
in succession, with their ends contiguous thereby 
forming a substantially continuous unbroken line. 
10 They pass below the chute 2S, where they receive 
a roughly approximated layer of aggregate of 
excess thickness from the open end 24 thereof. 
The material is relatively dry, light and loose or 
fluffy and is laid on the plates or panels by gravity, 
15 with a somewht rough or irregular upper sur- 
face. The thickness of the initial layer is de- 
termined by the distance of the open end 24 of 
the chute from the surface of the panels or plates. 
The lower end of the chute is mounted for vertical 
20 adjustment by any appropriate means., such as 
screws $9, so that thickness of the layer can be 
changed at will. 
As the plates with the layer of aggregate there- 
on more forwardly, they pass beneath a smooth- 
25 ing ro!ler 4{}, mounted for rotation above the 
conveyor in vertically adjustable bearing blocks 
2, 4S, in which the roll sïaft 4 is journalled. 
The.vertical adjustment may be effected in any 
desired manner, as by means of upwardly act- 
3o ing springs 45 and hold-down screws 4S. The 
surface of the smoothing roll is preferably pro- 
vided with a plurality of parallel longitudinally 
extending grooves 4 or any other desired con- 
figuration, to provide a roughened surface. The 
35 roll is rotated ata relatively high speed, reversely 
with respect to the forward direction of move- 
ment to the plates or pane!s, by means of a 
sprocket 4, fast on the roll shaft, about which 
is trained a chain 49, connected to the sprocket 
40 58 of a speed reducer 5 I, di'iven by electric motor 
A beit 55, trained about pulleys 55, , has its 
upper run disposed above the metal plates and 
the aggregate thereon, immediately behind the 
5 roll 4{}, positioned to receive the excess material 
ttn'own rearwardly by the roll, as illustrated dia- 
grammatically in Figure 4. The belt catches the 
excess material, belote if falls upon the oncom- 
ing aggregate and conveys it to one side, where 
5o itis collected by an appropriate hopper $S, for 
re-use at the rear end of the line. Itis impor- 
tant that the accumulation of a substantial mass 
of aggregate, behind the roll 48 be avoided, in 
order to prevent compacting of the material on 
55 the plates or panels. The arrangement disclosed 
effectively removes the excess material, thrown 
rearwardly by the smoothing and distributing 
 roll. Of course, equivalent removing means may 
be substituted for the cross-conveyor 55. The 
6o cross-conveyor 55 may be driven by a motor 59, 
connected by a chain } to the shaft Si which 
supports the pulley 5]. 
The plates or panels leave the distrib,uting roll 
49 vith an accurately controlled, smooth layer 
65 of aggregate on their upper surfaces, of uni- 
form thickness. This layer is laterally uncon- 
ned and is of quite substantial thickn]ess, but, 
as indicated in Figure 4, is of less thickness than 
the plywood panel SS. A second stack 5 of 
7o panels or metal plates may be positioned ahead 
of the distributing roll station, so that panels or 
plates may be laid, individually, upon the upper 
surface of the layer, with their margins in regis- 
try with the previously deposited plates or pari- 
75 els. That is to say, if metal plates were laid 



upon the conveyor at thè flrst stai0n, prvtously 
consolidated plywood panels may be laid upon 
the aggregate ïrom the staCk 65, wheres if ply- 
wood panels were first laid upon the conveyor, 
metal plates from the stack 66 will be placed on 
top of the aggregate. In either event, che metal 
plate should have its margins in substanial reg- 
istr with one plywood panel, when the assem- 
blies reach the dischàrge end of the table 26. 
As pointed out below however, the stacl 65 may 
be eliminated and the plates and paneÏs both 
applied ai the head of the line, according fo 
several different plans. 
The assemblies s0 producêd are tranïérl"ed 
from the foot of the linWto a hot preSs 7. As 
is.well understood in the art, the assemblies may 
first be stacked, by an automatic Stacker or mari- 
ually, and then be transferred to and aCcUlU 
lated in a press 10ader, for transfer in gr0Ups Or 
as indlvidual assemblies t0 thê hot presS, or 
treatment under heat and pressure. During the 
pressing operation the loader is agin accurnu- 
lating another group oï assemblies. The stacker 
and he press loader are hot shown in the ac- 
companying drawings, since their structure and 
use are weI1 understood in the plywood art. 
After pressing, the assemblies are removed 
from the press, for instance, by being pushed out 
by the next incoming press load, transferred to 
the press by the loader. When he assembliez 
have cooled-suiïïciently fo be händled, the metal 
plates are stripped therefrom, whereupon the 
plates may be re-used, after cleaning if neces- 
sary, and aïter having had their surfaces treated 
with off, talc or any 0ther suitable material to 
prevent the sticking of synthetic reSin thereto. 
If it is desired to produce panels, having both 
surfaces covered with the synthetic resin, wood 
particle aggregate, the procedure illustrated dia- 
grammatically in Figure 5 may be emploYed. 
Metal plates from a stack 37a are laid in a line 
upon the conveyor 2a, with their ends contigu- 
ous, and a layer of aggregate is deposited there- 
on, from the chute c. A smoothing follet 4Oa 
removes the excess matm'ial by throwing if upon 
à cross-conveyor 5, as previouslY described, 
lëaving a smooth, continuous layer of agregate 
Of accurately controlled thickness on the plates. 
Plywood pane]s ïrom the stack 66 arë laid tipon 
this layer, wih their margins in registry wlth 
the margins of the. metal plates and with their 
ends contiguous. 
The paneis and plates next pass under à seC- 
ond chute 23, where a ]ayer of aggregate of ex- 
cess thickness is applied fo the panels. Next, 
they pass under a second distributing follet 41lb, 
which again removes the excess aggregate, 
through the system of a cross-Conveyor belt 5b, 
as previously explained, leaving on the upper 
surïace of the line of plywood panels, a smooth, 
uniform layer of aggregate of accurately coï- 
trolled thickness. 
Metal plates from a stack 65b are successively 
1oEid upon the oncoming assemblies, with thefl" 
margins in registry with the lower plates and the 
intermediate plywood panels. The assembiies so 
produced may be stacked and then loaded into 
a hot pïess, ss previously described, and sub- 
jcted to heat and pressure, to bond the layers 
of aggregate to the plywocd pnels, and the 
metl plates stripped therefrom after the press- 
ing operation. 
By following a somewhat different procedure, 
the apparatus shown in Figures-1 snd 2 may be 
elnployed fo produce either single or double 

coated Plywood panels; that is, havlng a lyer 
of aggregate bonded to one face, or layers bonded 
fo both facës, The procedures now tobe de- 
scribed are in many cases preferred, since ttiey 
 make it possible fo eliminate an extra plate or 
panel handling operati0n and dispense Wîth the 
employees who deposit the plates or paliels from 
the stack 66 onto the line, .loEoreover., the sc- 
ond aggregate distributing station and appara- 
10 tus shoWn in Figure 5 may be eliminated. 
if panels having che side only covered with 
aggregate are tobe produced, the stack  may 
consist of individual ïîetal plates and plywood 
panels in alternatlon with each other, or there 
I5 may be two stacks at this station, che of panels 
and the other of plates. Reïerring fo Figure 
8, the operators at the station at the right hand 
end of the line lay onto the conveyor pairs of 
panels and plates, each pair consisting Of a 
20 metal plate a and a plywood panel b with thelr 
margins in registry and with the ends of suc- 
céssive pairs in substantial abutment. Itis sub- 
stantially immaterial whether the metal plates 
or the plywood panels are upperraost, So 10ng 
2 as the szràngement is uniform. The pairs more 
along the conveyor,, as previously described: and 
receïve a layer of aggregate c on their upper 
surfaces. Ai the left-hand end of the line, the 
successive assemblies are stacked,, as indicated in 
[ Fig. 9» whereupon the bottom member of each 
assembly (except the lowermost in the stack), 
becomes the top member oï an assembly there- 
below. The bottom members of the successive 
assemblies will be superposed upon the aggre- 
35 gare en the upper surfaces of the preceding as- 
semblies. For instance, referring fo Figures 8 
and 9, if he meal plate a in each pair is up- 
permost, the bottom, plywood panel b of the next 
pair will be joined to the layer of aggregate c 
4{} on the preceding metal plate a. If the plywood 
panel is uppermost in each pair, the metal plate 
of the îo]lowing pair will be positioned upon 
the aggregate on the preceding panel and Will 
serve to consoiidate the aggregate fo the panel 
of the first pair. 
45 
After a stack of assemblies of suitable heigh 
has been built up, the stack is subdivided into 
smaller units x, either groups or individual as- 
sembliès, by separating the stack on lines of face- 
50 to-face contact between the plates and Panels 
so that each assembly consists of a panel and 
a plate, with a layer of aggregate interposed. 
ïhe CsembÂies are loaded into the hot press, 
either individually or in groups, depending tipon 
55 their thickness and the size of the openings in 
the loader and in the hot Press, between the 
platens thereoï. 
Sill another procedure may be adopted t0 pro- 
duce single coated pane]s, as indicated in Ftg- 
60 ures 10 and 11. The operators may lay on the 
conveyor, pairs of superposed metal plates a and 
pairs of sllperposed plywod paneis b, alternately, 
with their margins registered and their ends 
contîguous. When these assemblies are stacked, 
65 aïter a layer of aggregate c has been applied 
fo their upper surfaces, if will be round (Figure 
11) that the staCk will contain à pair of metal 
plates a, a layer of aggregate c, s; pair of panels 
b, a layer of aggregate c, a pair of plates a, and 
70 so on. The lower panel of each pair will hCe 
a layer of aggregate therebelow and the upper 
panel a layer of aggregate thereaboVe. After the 
assemblies have been stacked, the stack is sub- 
divided into smaller units x, as mentioned aboyé, 
75 by separating the assemblies on lines between 
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the pairs of moral plates and/or the pairs of 
pane]s, instead of on the lines of contact be- 
tween a metal plate and plywood pane], as in the 
procedure mentionid immediate]y above. 
In most cases the first stacking procedure, 
where each pair consists of a ruerai plate and a 
p]ywood pane] is preferred, since each pair wi]l 
be of the same total thickness, whereas in some 
cases a pair of plywood pane]s might be of 
greater or ]ess thickness than a pair of ruerai 
plates, and the thickness of the successive ag- 
gregate coatings might be different. 
If itis desired to produce plywood panels with 
aggregate coatings on both faces, without em- 
ploying a pair of aggregate depositing and 
smoothing instrumentalities, as shown in Figure 
5, the fo]lowing procedure may be adopted, using 
the apparatus shown in Figures 1 and 2. 
ferring to Figures 12 and 13, meta] plates a, sub- 
stantia]]y one-half the thickness of the p]ywood 
pane]s b, may be employed. From a previously 
prepared stack or from separate stacks of ruerai 
plates and p]ywood pane]s, the panels and plates 
are laid upon the conveyor in a sequence con- 
sisting of a pair of plates a, a sing]e pane] b, an- 
other pair of plates a, another pane] b, and so 
on, with the margins of the plates in registry 
and with their ends in substantia] abutment with 
the alternate panels. After this sequence of 
pane]s and plates bas been covered with a ]ayer 
c of aggregate, they may be stacked, as shown in 
Figure 13. The stack will consist of a pair of 
meta] plates a, a ]ayer of aggregate c thereabove, 
an intermediate plywood pane] b an upper layer 
of aggregate c, another pair of plates a, and so 
on. The stack may be separated on lines between 
the adjacent metal plates to form assemb]les 
or groups of assembliis, and ]oaded into a press, 
as previous]y described. After pressing, the meta] 
plates may be stripped from the aggregate ]ayers 
and the p]ywood pane]s having both surfaces 
coated wi]l be produced. 
In the various stacks described above, the ]ow- 
ermost plate or pane] of the bottom pair is hOt 
actual]y used in that position, but may be set 
aside, after the stack bas been ]oaded into the 
]oader or the press, and used as a top plate or 
pane] for the next stack, since the upper surface 
of the uppermost pair in the stack will be cov- 
ered with a ]ayer of agregate. Itis apparent 
that this ]ayer must be covered with a plate or 
panel belote it is ]oaded into the press, to prevent 
the aggregate from sticking to the press p]aten. 
These procedures are preferred in many cases, 
since by simp]y changing the arrangement of 
panels and plates on the conveyor, the same ap- 
paratus may be employed to produce a plura]ity 
of different types of products, and an extra plate 
or pane] handling station is eliminated. 
The p]ywood pane]s may be of any desired 
thickness and may bave any number of plies. 
Preferab]y, the panels are non-sanded, since the 
aggregate material adheres satisfactorily to a 
non-sanded panel and the sanding operation, 
which is inherently wasteful, is not necessary. 
As indicated in Figure 7, a panel 75 having a 
thickness of  of an inch, non-sanded, may be 
first built up, for instance by the methods dis- 
closed in my patent mentioned above. Th]S 
panel may be used in place of a conventlonal 
inch panel, prior to sanding, thereby effecting a 
very substantial savlng in wood, with a corre- 
sponding increase in tle production from a given 
]og, since the panel which I emp]oy is  of an 
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inch thinner than the corresponding standard 
pane], prior to sanding. 
Instead of removing some of the thickness of 
the panel during the sanding operatio.n, I in- 
5 crease the thickness by adding a layer 5 of ag- 
gregate to one face of the pane], or fo both faces, 
if desired. As shown in Figure 7, the ]ayer , 
after being compacted and bonded fo the pane] 
75 is substantially - of an inch thick, thereby 
l0 bui]ding up the panel fo the standard, % inch 
thickness. 
The thickness of the layer of aggregate applied 
to the pane]s or to the ruera] plates, to produce a 
covering of this thickness, or of any other desired 
15 thickness wfll depend upon the composition of 
the aggregate and the degree of pressure app]ied 
in the hot press, and wi]l vary between wide 
limits. Fer instance, with a satisfactory mixture 
of ten parts sawdust and one part synthetic resin 
20 (solid content, disregaïding so]vents), a layer of 
loose, dry aggregate of /s inch thickness will be 
reduced to OE, in the hot press under a pressure of 
substantia]ly 175 pounds per square inch. The 
temperatures, pressures and compositions of the 
25 aggregate may be varied between wide ]imits, but 
the resu]ts for any one set of conditions wi]l be 
substantially uniform and any skilled mechanic 
can readily determine the factors to be emp]oyed 
to produce the desired product. 
30 As pointed ouf above, it is preferred to bui]d 
up the plywood panel 75 with the ply 78 thereof 
having its inner, back, fissured surface ? dis- 
posed outward]y, to provide a surface adapted to 
marie a firm bond with the layer ? of aggregate. 
35 The outer, front, compressed surface 8} is pref- 
erably disposed inwardly. The other outer ply Il  
may be sirnflarly arranged, but, if desired, the 
back, fissured surface tlereef may be disposed 
inwaïdly, in accordance with conventional prac- 
40 tice. Of course, if a coating or covering material 
is to be applied to the exposed face of the ply , 
I prefer to bave the fissured, inner, back face dis- 
posed outwardly, for reasonspointed out above. 
In Figure ô, a further modification of the pro- 
45 cedure in accordance with the present invention 
is diagrammatically illustrated, in accordance 
with which veneer plies are assembled with a 
]ayer or layers of aggregate, to simultaneously 
build up plywood panels and affix thereto one or 
50 two coverings or layers of aggregate. A succes- 
sion of metal plates  are deposited on the con- 
veyor 2 trained over the table 25, with their 
ends contiguous but spaced a s]ight distance 
apart. A layer of aggregate is deposited upon the 
55 upper surfaces of the plate by the chute 2, as 
previously described, the material falling between 
the ends of the plates being discharged through 
the openings  in the table and collected for 
re-use. A first smoothing ro]l } and cross-con- 
60 veyor 5 distribute the aggregate even]y upon 
the metal plates and remove the excess. Veneer 
plies of the same width as the plates or of ]esser 
width, in a stack 65 are laid upon the upper sur- 
face of the aggregate, with their grain running 
65 longitudinally of the conveyor. If plies of the 
full width of the metal plates are available, they 
may be deposited with their margins in registry 
with the plates. Otherwise, a p]urality of strips 
in edge-abutment are laid clown, with their ends 
70 in registry with the ends of the metal pIates and 
with their side edges coinciding therewith, as 
c!osely as is practicable. 
Cote plies (cross banding veneer s:heets or 
strips) are fed transversely through a conven- 
75 tional g]ue-coating machine 66, having -upper 
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and lower glue-app]ying rol]ers, adapted to 
spread coats of adhesive upon both surfaces of 
the core plies. Preferably, a heat-setting adhe- 
sire, such as a synthetic resin is employed. These 
plies, with thefl  grain running transversely of the 
line are laid upon the upper surfaces of the face 
plies, with their side edges in abutment and ar- 
ranged fo over]ap and span by a substantial 
amount, the ends of the face plies and the metal 
plates, so that the successive assemblies are in- 
terconnected into a chain by the cote plies. 
Another series of face plies in a stack 5@ may 
be laid upon the chain of assemblies, with their 
ends in substantial registry with the ends of the 
metal plates and the first layer of face plies and 
with the grain running lonitudinal]y of the line. 
The core plies may be cut by a clipper I,$7 along 
the lines between the ends of the metal plates 
and the face plies, after the upper longitudinal]y 
arranged plies have been laid on, or prior thereto, 
as the case may be. The conveyor 25 is prefer- 
ably stopped momentarily, under the control of 
the clipper operator, during the clipping opera- 
tion. rlïe assemb]ies so severed from the line are 
carried forward by another conveyor 28', trained 
over a continuation 5' of table . to a stacker 
and press loader, or the like, where they may be 
loaded into a hot press and the veneer plies con- 
solidated into p]ywood, simultaneously with the 
bonding of the aggregate thereto. The metal 
plates may subsequently be stripped from the as- 
semblies, as previous]y described. If desired, an- 
other layer of aggregate may be app]ied to the 
upper surfaces of the assemblies, after the top 
face ply has been applied, either belote or after 
clipping of the core plies, and another meta] plate 
positioned thereon, prior to hot pressing, to pro- 
duce a doub]e-coated product. 
The aggregate used in the various methods of 
the present invention may be widely varied as to 
composition and proportions of ingredients. 
Coloring pigments or dyes may be added, to give 
the finished product substantially any desired 
color. The aggregate is an excellent vehicle for 
tireproofing materia]s of known types, and if 
proper]y incorporated therein will render the re- 
sulting product highly resistant to tire. Since 
fireprooting agents are well-known, they need hot 
be described herein. It has been round that 
when such agents are inc]uded in the aggïegate, 
during the mixin operation, they become a per- 
manent part of the covering and do not tend to 
]each out when exposed to air and water. Hence, 
the product retains it fire-resistant character- 
istics for very substantia] periods of rime. 
The invention is not limited fo any particular 
types of resins or impregnating agents, except 
that heat setting synthetic resins are preferred. 
Condensation type resins such as phenol-formal- 
dehyde, urea and furfural are entire]y suitable. 
Also addition type polymers, such as dia]lyl 
phthalate and vinyl methacrylate, are advan- 
tageous in certain cases. 
T.he invention is a]so not ]imited as to size or 
quality of wood partic]es emp]oyed in the aggre- 
gare except that wood flour and paper making 
tibers are hot preferred. The tiner grades of 
sawdust and sanderdust are preferred, such as a 
mixture of graded sawdust capable of passing 
through successive screens ranging from four 
mesh to sixteen mesh. As stated above, the 
moisture content of the sawdust or other wood 
particles shou]d be maintained quite ]ow, such 
as between 2 and 4 per cent. by weight. 
Although the smoothing devices referred to 
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«bove  are preferred, other types have beeri round 
fo be satisfactory. Any apparatus which will 
produce a smooth, even layer of aggregate of uni- 
form thickïiess may be emp]oyèd, if  the layer 
5 can be formed ata reasonably high production 
rate, such as thirty lineal feet per minute for 
the conveyor. For instance, a rhin, taut, hori- 
zontally extending, endless stee] belt or hand po- 
sitioned ai an accurate!y control]ed distance 
i0 above the plates or panels on the conveyor and 
driven ata relative]y high speed may be employed 
fo knife-off the excess and corvey if fo a point 
of collection for re-use. The hand may be 
mounted in a manner similar fo the conveyor , 
15 but in contact with the material  on the p]ate 
or panels. The lower surface of the metal hand 
serres to smooth the surface of the aggregate, 
end the removal of the excess, by kniting and 
lateral conveying, prevents compactilig. 
20 The methods and apparatus of the present in- 
vention result in very substantial labor saving, 
by simplifying the patching and edge-taping 
procedure and by eliminating the saliding opera- 
tion. Moreover, they produce an increàsè in 
25 production of 20 to 40 per cent or more from a 
given supply of logs, nd practical]y eliminate 
the waste of wood in the manufacture of ply- 
wood. 
In some cases, particularly when an aggregate 
30 haviïig a low resin content is employed, itis 
vantageou to coat the panel with adhesive, 
fore the aggregate is associated therewith, in 
order fo imrove the bond between the pa.nel 
and the layer. 
35 The invention is hot limited fo the details of 
constctiòn described abeve, norto the precise 
procedural steps, but covers all modifications 
coming within the scope of the apperded claires 
and their equivalents. 
40 I claire: 
I. The method of making coated p]ywood 
paneis which comprises conveying in a line, a 
succession of ruera] plates with their end con- 
4.5 .tiguous but spaced apart, continuously, deposit- 
ng upon the upper surfaces of the plates a layer 
of a mixture of synthetic resin and wood parti- 
cles of uniform thickness, depositing upon the 
surface of the layer a succession of un-conso]i- 
50 dated veneer plies with the grain parallel to the 
line and with their ends contiguous, laying upon 
the upper surface of said plies, a succession of 
edge-abutted core plies having both faces glue- 
coated, having the grain transverse to the direc- 
tion of movement of the line and arranged to 
55 
overlap the contiguous ends of the tirst men- 
tioned veneer plies by a substantial amount, con- 
tinuously depositing upon the upper surface of 
the cote plies, a succession of veneer plies with 
the grain ruïming para]lel to the line and with 
60 
their margins in substantial registry with the 
marins of the fiïst-mentioned plies and the 
meta] plates, severing the cote plies on lines 
between the ends of the metal plates, and sub- 
65 jecting the assemb!ies so produced to heat and 
pressure to consolidate the veener plies ïnto ply- 
wood, to compact the mixture and bond the saine 
to the adjacent ply and to convert the resin, and 
stripping the metal plates from the adjacent 
70 layer. 
2. The method of making coated plywood 
pane]s, which comprises conveying in a line a 
succession of metal plates with their ends con- 
tiguous but spaced apart, continuously deposit- 
5 ing upon the upper surfaces of the plates a layer 
0 a mixture of synthetic resin and wood parti- 



cles of uniform thickness, depositing upon the 
surface of the layer a plurality of side edge- 
abutted veneer strips with the grain parallel to 
the line and with their ends in substantial regis- 
try with the ends of the metal plates, laying upon 
the upper surfaces of said strips, a succession of 
.edge-abutted cote plies having both faces glue- 
coated, having the grain disposed transversely to 
the direction of the movement of the line, and 
arranged to overlap the contiguous ends of the 
first mentioned veneer plies by a substantial 
amount, continuously depositing upon the upper 
surface of the cote plies, a succession of veneer 
plies with the grain running parallel to the line 
and with their margins in substantial registry 
with the margins of the metal plates, severing 
the cote plies on lines between the ends of the 
metal plates, and subjecting the assemblies so 
produced to heat and pressure, to consolidate the 
veneer plies into plywood, to compact the mix- 
ture and bond the saine fo the adjacent ply and 
to convert the resin, and stripping the metal 
plates from the layers. 
3. The method of making a coated plywood 
panel which comprises assembling at least three 
veneer plies with adhesive to forma plywood 
panel, wiçh at least one of the face plies being of 
peeled veneer and having the inside, finely ris- 
sured surface thereof, which originally was near- 
er the heart of the log, disposed outwardly, 
spreading on the surïace of a metal plate a 
smooth, even layer of a relatively dry mixture 
of synthetic resin and wood particles, laying said 
panel upon said layer with said fissured surface 
in contact therewith, subjecting the assembly so 
produced to heat and pressure, to bond the layer 
to the panel and to convert the resin, and strip- 
ping the metal plate therefrom. 
4. The method of making a coated plywood 
panel which comprises assembling at least three 
veneer plies with adhesive to form a plywood 
panel, with the face plies being of peeled veneer 
and ha-¢ing the inside, finely fissured surface 
thereof, which originaliy was nearer the heart of 
the log, disposed outwardly, spreading on the sur- 
face of a metal plate a smooth, even layer of a 
relatively dry mixture of synthetic resin and wood 
particles, laying said panel upon said layer with 
one of said fissured surfaces in contact therewith, 
spreading on the upper surface of the panel a 
smooth, even layer of a relatively dry mixture 
of synthetic resin and wood particles, laying a 
metal plate on said layer, subjecting the assem- 
bly so produced to heat and pressure to bond 
the layers to the panel and to convert the resin, 
and stripping the metal plates therefrom. 
5. The method of making a coated plywood 
panel which comprises assembling at least three 
veneer plies with adhesive to form a plywood 
panel, with one of the face plies being of peeled 
veneer and having the inside, finely fissured sur- 
face thereof, which originally was nearer the 
heart of the log, disposed outwardly, spreading 
upon said surface a uniform layer of a relatively 
dry mixture of synthetic resin and wood parti- 
cles of uniform and substantial thickness, but of 
less thickness than that of the plywood panel, 
juxtaposing the layer and the panel below a 
metal plate, and subjecting the layer and the 
panel to heat and pressure to bond the layer to 
said surface of the panel and to convert the resin, 
and stripping the metal plate therefrom. 
6. An appal"atus for fm'ming on a moving sur- 
face a loose, non-compacted layer of relatively 
dry pulverant material of accurately controlled 
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thickness and for smoothing the surface thereof, 
comprising means for delivering to said surface 
an approximately controlled layer of said mate- 
rial of excess thickness, means spaced an accu-' 
5 rate distance above said surface for throwing the 
excess material upwardly and rearwardly to con- 
trol the thickness of the remaining layer without 
compacting the saine, and means for catching 
said excess belote it falls upon the oncoming 
l0 layer and for removing the excess for re-use. 
7. An apparatus for depositing upon a series 
of plates or paneis an accurately controlied, loose, 
non-compacted, smooth layer of a relatively dry 
mixture of synthetic resin and wood particles, 
15 comprising a conveyor for moving a succession 
of plates or paneis along a predetermined path, 
a chute for delivering a roughly controlled layer 
of said mixture of excess thiclmess to their sur- 
faces as they more therebelow, a roli positioned 
20 above the conveyor a predetermined, adjustable 
distance, and having a rough surface in contact 
with the upper portion of said layer, means for 
rapidly rotating the roll reversely with respect 
to the direction of movement of the conveyor, 
25 thereby to throw the excess material upwardly 
and rearwardly and to smooth the surface of the 
remainder, and means for coliecting the rear- 
wardly thrown excess material before it falls 
upon the oncoming layer, to prevent compacting 
30 of the material on the plates or panels. 
8. An apparatus for depositing upon a series 
of plates or panels an accurately controlled, loose, 
non-compacted, smooth layer of a relati¢ely dry 
mixture of synthetic resin and wood particles, 
35 comprising a conveyor for moving a succession of 
plates or paneis along a predetermined path, a 
chute for delivering a .oughly controlled layer 
of said mixture of excess thickness to their sur- 
faces as they more therebelow, aroll positioned 
40 above the conveyor a predetermined, adjustable 
distance, and having a rough surface in contact 
with the upper portion of said layer, means for 
rapidly rotating the roli reversely with respect to 
the direction of movement of the conveyor, there- 
45 by to throw the excess material upwardly and 
rearwardly and to smooth the surface of the re- 
mainder, and means extending across the con- 
veyor behind the roll for coliecting the rear- 
wardly thrown excess material before it falls 
50 upon the oncoming layer, to prevent compacting 
of the material on the plates or panels. 
9. An apparatus for depositing upon a series 
of plates or panels an accurately controlied, loose, 
noncompacted, smooth layer of a relatively dry 
55 mixture of synthetic resin and wood particles, 
comprising a conveyor for moving a succession 
of plates or paneis along a predetermined path, 
a chute for delivering a roughly controlled layer 
of said mixture of excess thickness to their sur- 
60 faces as they more therebelow, a roll positioned 
above the conveyor a predetermined, adjustable 
distance, and having a rough surface in contact 
with the upper portion of said layer, means for 
rapidly rotating the roll reversely with respect 
5 to the direction of movement of the conveyor, 
thereby to throw the excess material upwardly 
and rearwardly and to smooth the surface of the 
remainder, and a transversely extending con- 
veyor above the succession of plates and behind 
70 the roll for coliecting the rearwardly thrown 
excess material before it falls upon the oncoming 
layer, to prevent compacting of the material on 
the plates or panels. 
10. An apparatus for depositing upon a series 
75 of plates or panels an accurately controlled, loose, 



noncompacted, smooth !ayer of a relatively dry 
mixture of synthetic resin and wood particles, 
comprising a conveyor for moving a succession 
of plates or panels along a predetermined path, 
a chute for delivering a roughly controlled layer 
of said mixture of excess thickness to their sur- 
faces as they rnove therebelow, an endless belt 
having one run thereof positioned above the con- 
veyor a predetermined distance and adapted fo 
knife-off the excess material and means for con- 
tinuously driving the belt to remove the knifed- 
off material and to prevent its accumulation on 
the layer, and to smooth the surface of the 
remainder on the plates or panels. 
11. The method of making coated plywood 
panels, which comprises conveying in. a line, a 
succession of ruerai plates and plywood panels 
with certain of them arranged in superposed, 
registered pairs, depositing on their upper sur- 
faces a smooth uniform layer of a coating mate- 
rial aggregate, superposing the assemblies so 
produced in a stack with the layers of aggregate 
interposed between a metal plate of one assembly 
and a panel of an adjacent assembly, subjecting 
the plates, panels and aggregate to heat and 
pressure fo bond the aggregate fo the adjacent 
panels, and stripping the plates therefrom. 
12. The method of making coated plywood 
panels which comprises conveying in a line a 
succession of metal plates and plywood panels 
arranged in superposed, registered pairs, deposit- 
ing on the upper surfaces of the pairs a smooth, 
uniform layer of a coating material aggregate, 
superposing the assemblies so produced in a stack 
with the layers of-aggregate interposed between 
a metal plate of one assembly and a panel of an 
adjacent assembly, subjecting the plates, panels 
and aggregate to heat and pressure to bond the 
aggregate fo the adjacent panels, and stripping 
the plates therefrom. 
13. The method of making coated plywood 
panels which comprises conveying in a line a 
succession of metal plates and plywood panels 
arranged in superposed, registered pairs, each 
pair consisting of a plate and a panel, depositing 
on the upper surfaces of the pairs a smooth, uni- 
form layer of a coating matërial aggregate, 
superposing the assemblies so produced in a stack 
with the layers of aggregate interposed between 
a metal plate of one assembly and a panel of an 
adjacent assembly, subjecting the plates, panels 
and aggregate to heat and pressure to bond the 
aggregate to the adjacent panels, and-.stripping 
the plates therefrom.,  
14. The method of making coated plywood 
panels which comprises conveying in a line a 
succession of metal plates and plywood panels 
arranged in superposed, registered pairs of plates 
and panels, alternately, depositing on the upper 
surface of the pairs a smooth, uniform layer of 
a coating material aggregate, superposing the 
assemblies so produced in a stack with the layers 
of aggregate interposed between a metal plate 
of one assembly and a panel of an adjacent 
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assembly, subjecting the plates, panels and 
aggregate to heat and pressure to bond the 
aggregate to the adjacent pane!s, and stripping 
the plates therefrom. 
5 15. The method of making plywood panels 
having their upper and lower surfaces coated 
with an aggregate consolidated under heat and 
pressure which comprises conveying in a line a 
succession of superposed pairs of metal plates 
10 with individual single plywood panels alternating 
therewith in the line and with the ends of the 
panels and plates contiguous, depositing on the 
upper surfaces of the pairs of plates and the 
panels, a smooh, uniform layer of a coating 
15 material aggregate, superposing the assemblies 
so produced in a stack with the layers of aggre- 
gare disposed above and below the plywood 
pane]s ap_d with a pair of metal plates between 
each adjacent pair of panels, subjecting the 
20 plates, panels and aggregate fo heat and pressure 
to bond the aggregate to the upper and lower 
surfaces of the panels, and stripping the plates 
therefrom. 
APT _ï-IDï . 
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